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classes	 of	 fishes	 (Class	 Chondrichthyes).	 Chondrichthyans	 are	 a	
relatively	small	lineage	of	approximately	1,250	currently	described	
species	(Eschmeyer,	Fricke,	&	van	der	Laan,	2017)	of	an	evolutionar-




with	 extinction	 as	 a	 result	 of	 their	 conservative	 life-	history	 traits	
that	make	them	particularly	susceptible	to	population	decline	from	
overfishing	and	habitat	degradation	(Dulvy	et	al.,	2008,	2014;	Kyne	
&	 Simpfendorfer,	 2010;	 Stevens,	 Bonfil,	 Dulvy,	 &	Walker,	 2000).	
Although	 there	 is	 considerable	 variation	 among	 species,	 many	
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increase	with	little	capacity	to	recover	from	overfishing,	and	habi-
tat	 loss	 and	degradation	 (Cortés,	 2016;	Dulvy	 et	al.,	 2014;	 Pardo,	
Kindsvater,	 Reynolds,	 &	 Dulvy,	 2016).	While	 the	 global	 status	 of	









(EEZs)	 of	 several	 coastal	 states.	 Artisanal	 vessels	 fish	mostly	 in	
nearshore	 coastal	 waters,	 with	 occasional	 large-	scale	 trips	 to	
productive	 areas,	 and	 employ	 traps	 (in	 the	 “Gulf”	 and	 Red	 Sea),	
gillnets,	 hook	and	 line,	 and	 longlines.	 Industrial	 fisheries	 employ	
trawls,	 longlines	and	purse	 seines	 (see	 review	of	 regional	 fisher-
ies	 in	De	 Young	 (2006)	 and	 Jabado	 and	 Spaet	 (2017)).	 Fisheries	
resources	 in	 the	region	are	under	extreme	pressure	with	several	
teleost	 species	 thought	 to	 be	 fully	 or	 over-	exploited	 with	 re-
ported	 declines	 between	 40%	 and	 80%	 in	 the	 last	 15–20	years	
(De	Young,	2006;	Flewwelling	&	Hosch,	2006;	Grandcourt,	2012;	
Jin,	 Kite-	Powell,	 Hoagland,	 &	 Solow,	 2012;	Mohamed	 &	 Veena,	




Bonfil,	 2003;	 Henderson,	 McIlwain,	 Al-	Oufi,	 &	 Al-	Sheili,	 2007;	




2017;	 Jabado,	 Al	Ghais,	Hamza,	Henderson,	 Spaet,	 et	al.,	 2015).	
In	2015,	 regional	 reported	 landings	of	chondrichthyans	were	es-
timated	 at	 72,534	t,	 a	 decline	 from	 a	 peak	 in	 1996	 at	 195,490	t	
(FAO,	 2017).	 Chondrichthyan	 catches	 from	 the	 “Gulf,”	 Red	 Sea	
and	particularly	Pakistan	declined	from	2003	to	2011,	while	those	
from	Oman	 have	 risen	 over	 this	 period	 (Davidson,	 Krawchuk,	 &	
Dulvy,	 2015;	 FAO,	 2017).	Despite	 seven	 countries	 in	 the	 region	
not	reporting	their	chondrichthyan	catches,	these	landings	repre-
sent	9.62%	of	global	reported	chondrichthyan	landings	(753,761	t	
in	 2015)	with	 the	 top	 shark	 fishing	 nations	 including	 India,	 Iran,	




Arabian	 Sea	 and	 adjacent	waters	 are	 predominantly	 the	 result	
of	incidental	capture	in	fisheries	targeting	other,	more	valuable,	
demersal	 or	 pelagic	 species	 such	 as	 shrimp	 or	 tuna	 (Jabado	 &	
Spaet,	 2017).	 Historic	 fishery	 landings	 have	 been	 poorly	 doc-
umented	 in	 this	 region,	 and	 therefore,	 the	 status	 of	 most	
individual	exploited	chondrichthyan	stocks	is	unknown	(e.g.	Al-	
Abdulrazzak	&	Pauly,	2013).	Yet,	the	available	data	suggest	that	
chondrichthyan	 fisheries	 are	 heavily	 exploited,	with	most	 spe-
cies	declining	in	abundance,	diversity	and	size,	and	overall	shark	
resources	having	already	shown	signs	of	depletion	15–20	years	
ago	 (e.g.	Arabian Sea:	 Akhilesh	 et	al.,	 2011;	 Ali	 &	 Sinan,	 2014;	
Henderson,	 Al-	Oufi,	 &	 McIlwain,	 2004;	 Moazzam,	 2012;	
Mohamed	 &	 Veena,	 2016	 -	 “Gulf”:	 Jabado,	 Al	 Ghais,	 Hamza,	
Robinson,	 &	 Henderson,	 2016;	 Moore,	 McCarthy,	 Carvalho,	
&	 Peirce,	 2012;	 Valinassab,	 Daryanabard,	 Dehghani,	 &	 Pierce,	






Performance	 analyses	 reveal	 that	 International	 Union	 for	










interventions	 needed	 to	 ensure	 the	 long-	term	 survival	 of	 these	
species.





The	 nomenclature	 and	 authorities	 used	 for	 chondrichthyans	 follow	
those	of	the	online	electronic	version	of	the	Catalog of Fishes	(Eschmeyer	
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2.2 | Application of the IUCN Red List 
Categories and Criteria
The	 IUCN	 Red	 List	 Categories	 and	 Criteria	 (version	 3.1)	 and	
Guidelines	for	Application	of	IUCN	Red	List	Criteria	at	Regional	and	







ments	were	prepared	during	 a	5-	days	 regional	Red	 List	workshop	






were:	Extinct	 (EX),	Extinct	 in	the	Wild	 (EW),	Critically	Endangered	
(CR),	Endangered	(EN),	Vulnerable	(VU),	Near	Threatened	(NT),	Least	








ing	 the	quantitative	 threshold	 for	 that	 category	 in	 any	one	of	 the	
five	criteria	(A-	E).	A	category	of	NT	is	assigned	to	species	that	come	
close	to,	but	do	not	fully	meet,	a	threshold	for	a	threatened	category	


















Generalized	 distribution	 maps	 were	 produced	 for	 each	 species	
using	ArcMap	10.1	 (ESRI,	2014),	based	on	known	and	 inferred	oc-
currences.	Coastal	species	maps	were	generated	using	a	standard-
















2.4 | Major threats and species habitat 
classifications
Each	 species	 was	 coded	 according	 to	 the	 IUCN	 Major	
Threats	 and	 Habitats	 Classification	 Files	 (http://www.iuc-




IUCN Red List Category
Red List status 
 All species (%)
Red List status 
Sharks (%)
Red List status 
Rays (%)
Red List status 
Chimaeras (%)
Critically	Endangered 14	(9.2) 5	(6.5) 9	(12.2) 0
Endangered 34	(22.2) 17	(22.1) 17	(23) 0
Vulnerable 30	(19.6) 17	(22.1) 13	(17.6) 0
Total threatened 78 (50.9) 39 (50.6) 39 (52.7) 0
Near	Threatened 27	(17.6) 12	(15.6) 14	(18.9) 1	(50)
Least	Concern 19	(12.4) 12	(15.6) 6	(8.1) 1	(50)
Data	Deficient 29	(19) 14	(18.2) 15	(20.3) 0









the	 IUCN	 Red	 List	 Categories	 assigned	 to	 each	 species.	 Regional	






An	 estimated	 184	 chondrichthyan	 species	 are	 reported	 from	 the	
Arabian	Sea	and	adjacent	waters,	representing	15%	of	valid	described	
chondrichthyans	globally	 (Eschmeyer	et	al.,	2017).	Thirty-	one	 spe-
cies	 were	 considered	 Not	 Applicable	 and	 were	 either	 vagrants	
(e.g.	 Megamouth	 Shark,	 Megachasma pelagios,	 Megachasmidae),	
species	with	 questionable	 regional	 occurrences	 (e.g.	 Pencil	 Shark,	
Hypogaleus hyugaensis,	Triakidae),	species	at	the	edge	of	their	range	
(e.g.	Mozambique	Numbfish,	Narcine rierai,	Narcinidae),	 or	 species	
requiring	 further	 taxonomic	 revision	 for	 validation	 (e.g.	 Slender	
Bamboo	 Shark,	 Chiloscyllium indicum,	 Hemiscylliidae)	 (Ebert	 et	al.,	








3.2 | Trends in regional chondrichthyan landings
Chondrichthyan	 population	 declines	 in	 the	 Arabian	 Sea	 and	 ad-
jacent	 waters	 were	 attributed	 to	 several	 factors,	 including	 fish-
ing	 activities	 and	 the	 effects	 of	 habitat	 loss	 and	 environmental	
degradation	 (Figure	1).	 Although	 there	 is	 an	 increasing	 number	 of	
fishery-	dependent	 surveys	 in	 the	 region,	 there	was	 a	 real	 paucity	
of	 published	 trend	 information	 on	 fisheries	 catches	 and	 reliable	
species-	specific	landings	data,	particularly	in	the	western	part	of	the	
region	 in	Djibouti,	Egypt,	Eritrea	and	Somalia.	However,	anecdotal	
evidence	 along	 with	 the	 available	 regional	 data	 supported	 large-	
scale	 declines	 in	 populations	 of	many	 species.	 Below,	we	 provide	
some	examples	of	these	declines	from	various	countries.
In	Pakistan,	 data	 from	 tuna	gillnet	 vessels,	which	 land	 approx-




&	Muktha,	2015).	Annual	 landings	of	 rays	by	 trawlers	 (which	 land	

















such	 as	 the	 Zebra	 Shark	 (Stegostoma fasciatum,	 Stegostomatidae),	
Tawny	 Nurse	 Shark	 (Nebrius ferrugineus,	 Ginglymostomatidae)	
and	 Whitetip	 Reef	 Shark	 (Triaenodon obesus,	 Carcharhinidae)	
had	 become	 very	 rare	 in	 Sri	 Lankan	waters	 due	 to	 overfishing.	 In	
the	Maldives,	 shark	 populations	were	 showing	 signs	 of	 decline	 in	
the	early	1980s	and	many	 reef	 shark	stocks	 in	 the	northern	atolls	
were	 reportedly	 overfished	while	 oceanic	 stocks	 showed	 reduced	





catch	 rates	 recorded	 from	 fishers	 (10.3%	 per	 year)	 (years	 where	
they	 landed	 the	 largest	quantities)	were	similar	 to	 those	observed	
using	appraisal	methods	such	as	ecosystem	modelling	(11%	per	year)	
(Tesfamichael	et	al.,	2014).	Data	from	the	monitoring	of	fish	landing	
sites	 in	Oman,	Saudi	Arabia	 (Red	Sea)	 and	 the	UAE	 indicated	 that	
shark	 fisheries	were	 heavily	 exploited	with	 larger,	 slower-	growing	
species	being	replaced	by	smaller,	faster-	growing	species	over	time	
(Henderson	 et	al.,	 2004;	 Jabado	 et	al.,	 2016;	 Spaet	 &	 Berumen,	
2015).	 Reports	 from	 Iran	 based	 on	 a	 comparison	 of	 results	 from	
fisheries-	independent	trawl	surveys	in	the	“Gulf”	indicated	that	the	
biomass	of	 sharks	 (particularly	whaler	 sharks,	Carcharhinidae)	had	
been	 decreasing	 since	 the	 1970s	 (Valinassab	 et	al.,	 2006).	Whaler	




Of	 the	 153	 chondrichthyan	 species	 assessed,	 78	 species	 (50.9%)	











Most	 threatened	 species	 were	 assessed	 under	 Criterion	 A	
(93.5%,	n	=	78	of	153),	which	 is	based	on	 the	 rate	of	population	
decline	over	the	longer	time	frame	of	three	generation	lengths	(the	
median	age	of	parents	of	 the	current	cohort)	or	10	years	 (IUCN,	
2016).	 This	 is	 primarily	 because	 the	 main	 source	 of	 population	
trend	data	for	chondrichthyans	in	the	region	is	derived	from	catch	
or	 landings	 data,	 and	 fishery-	dependent	 surveys.	 The	 remaining	
threatened	 species	 were	 assessed	 using	 the	 IUCN	 geographic	
range	 Criterion	 B	 (n	=	2:	 Aden	 Torpedo	 and	 Red	 Sea	 Torpedo	
(Torpedo adenensis and T. suessi,	Torpedinidae)),	or	the	small	popu-
lation	size	and	decline	Criterion	C	(n	=	3:	Whale	Shark	(Rhincodon 
typus,	 Rhincodontidae),	 Pondicherry	 Shark	 (Carcharhinus he-
miodon,	 Carcharhinidae)	 and	 Ganges	 Shark	 (Glyphis gangeticus,	
Carcharhinidae)).	No	species	were	assessed	under	Criteria	D	or	E,	
as	 sufficient	data	 to	 support	 the	presence	of	a	very	 small	or	 re-
stricted	 population,	 and	 for	 a	 fully	 quantitative	 assessment	 (e.g.	
population	viability	analysis),	were	not	available.














(<50	cm	TL)	 and	 not	 the	 focus	 of	 targeted	 fisheries.	 For	 example,	
the	Shortbelly	Catshark	(Apristurus breviventralis,	Scyliorhinidae)	was	
only	known	from	deep	waters	(1,000–1,120	m)	around	the	Socotra	
archipelago,	Yemen,	beyond	normal	 fishing	operations.	 LC	 species	
included	 the	 kitefin	 sharks	 (Dalatiidae:	 one	 species),	 finback	 cat-
sharks	 (Proscyllidae:	 two	species),	ground	sharks	 (Pseudotriakidae:	
one	 species),	 sawsharks	 (Pristiophoridae:	 one	 species)	 and	 cow	
sharks	(Hexanchidae:	two	species).
Efforts	were	made	 to	place	species	 into	a	category	other	 than	
DD,	 and	 these	 assessments	 were	 mostly	 due	 to	 species	 with	 a	
limited	 number	 of	 records,	 limited	 geographic	 distribution	 and	 no	
information	 on	 their	 interaction	 with	 fisheries,	 resulting	 in	 a	 re-
duced	 capacity	 to	 evaluate	 their	 status.	For	 example,	 the	 Arabian	







DD	 species	 include	 the	 sleeper	 sharks	 (Somniosidae),	 bullhead	
sharks	 (Heterodontidae)	 and	 lantern	 sharks	 (Etmopteridae),	 each	
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Thirty	chondrichthyans	assessed	were	endemic	 to	 the	Arabian	
Sea	and	adjacent	waters.	These	endemics	comprise	three	CR	(10%),	
three	 EN	 (10%),	 two	VU	 (6.6%),	 five	NT	 (16.6%),	 eight	 LC	 (26.6%)	









also	 occurs	 in	 nearshore	 areas	 of	 the	Arabian	 Sea	 but	 also	 in	 the	
“Gulf”	and	several	other	locations	such	as	the	Maldives	and	the	Sea	
of Oman.
Areas	 that	 emerged	 as	 having	 a	 relatively	 high	 number	 of	 en-
demic	species	 include	 the	 “Gulf,”	 the	Sea	of	Oman	and	 the	north-	
west	Arabian	Sea	(Figure	7).	No	endemic	shark	species	were	found	
to	 occur	 in	 the	 Red	 Sea,	 but	 endemic	 species	 richness	 was	 high	











that	with	78	of	 153	 species	 threatened	with	 an	 elevated	 risk	 of	
extinction	(50.9%),	this	region	has	one	of	the	highest	proportions	
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of	 threatened	 chondrichthyan	 species	 in	 the	 world.	 Even	 with	
limited	 data	 from	 many	 countries,	 overall	 results	 suggest	 that	
fisheries,	 particularly	 those	 in	 the	 eastern	 Arabian	 Sea,	 are	 se-
verely	 affecting	 chondrichthyan	 populations.	 The	 proportion	 of	
threatened	 species	 is	 substantially	 higher	 than	 that	 from	 other	
areas	where	regional	assessments	have	been	conducted	(Australia	
and	Oceania:	Cavanagh,	Kyne,	Fowler,	Musick,	&	Bennett,	2003;	
Northeast	 Atlantic:	 Gibson,	 Valenti,	 Fordham,	 &	 Fowler,	 2008;	
North	 America,	 Central	 America,	 and	 Caribbean:	 Kyne	 et	al.,	
2012;	European:	Nieto	et	al.,	 2015).	Only	 the	Mediterranean	 re-
gion	 assessment	 revealed	 similarly	 high	 numbers	 of	 threatened	
chondrichthyan	species,	where	39	of	73	species	were	considered	




















4.1 | Threatened species: the need for 
immediate action
Some	 of	 the	 families	 considered	 threatened	 encompass	 a	 dispro-
portionately	large	amount	of	evolutionary	distinctness	(Stein	et	al.,	
2018).	Of	 these,	 the	 sawfishes	 (Pristidae)	 have	 received	 the	most	
attention	 in	 recent	 years,	 with	 remaining	 populations	 considered	
small	 and	 fragmented	 (Dulvy,	 Davidson,	 et	al.,	 2016;	 Elhassan,	
2018;	Jabado,	Al	Baharna,	et	al.,	2017;	Moazzam	&	Osmany,	2014;	
Moore,	 2015).	Other	 species	 that	 have	 not	 been	 the	 focus	 of	 re-
search	 in	the	region,	such	as	the	Sand	Tiger	Shark	 (Carcharias tau-
rus,	 Odontaspididae)	 and	 the	 Winghead	 Shark	 (Eusphyra blochii,	
Sphyrnidae)	have	also	severely	declined	in	abundance	(>80%)	across	
their	 regional	 range.	 Subpopulations	 of	 such	 species,	 which	 are	
likely	 to	be	 isolated	with	discrete	geographical	boundaries,	can	be	
threatened	 at	 the	 subpopulation	 level,	 despite	 lower	 documented	
population	declines	on	an	overall	global	basis.	For	these	CR	species,	
prohibitions	 on	 catch	 should	 be	 implemented	 without	 delay,	 pro-
tections	enforced,	and	remaining	populations	closely	monitored	to	
avoid	further	declines	and	extinctions.
The	proportion	of	 threatened	 species	differed	among	 some	of	
the	major	 groups,	 pointing	 to	 different	 conservation	 priorities	 yet	
highlighting	that	immediate	species-	specific	actions	are	required	to	
ensure	 some	 species	 do	 not	 become	 locally	 or	 regionally	 extinct.	
Families	with	high	numbers	of	threatened	species	and	requiring	par-
ticular	attention	include	the	eagle	rays	(Myliobatidae),	wedgefishes	
(Rhynchobatus	 spp.,	 Rhinidae)	 and	 giant	 guitarfishes	 (Glaucostegus 
spp.,	Rhinidae).	Most	species	of	eagle	rays	are	generally	rare,	have	
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from	 trawling	 to	 gillnets	 and	 beach-	seines,	 and	 their	 distribution	
overlaps	with	intense	fishing	activities	on	the	continental	shelf.	The	
combination	of	continued	and	increasing	fishing	pressure,	the	large	
impact	 of	 coastal	 development	 and	 destructive	 practices	 on	 their	
habitats,	along	with	a	low	resilience	to	exploitation,	threaten	popu-
lations	of	these	large-	bodied	species.
4.2 | Near Threatened species: the need 
for monitoring
Small-	bodied	 guitarfish	 species,	 such	 as	 the	 poorly	 known	 Bengal	
Guitarfish	 (Rhinobatos annandalei,	 Rhinobatidae)	 and	 the	 Spotted	














erations	 (Henderson	 et	al.,	 2007;	 Jabado	 et	al.,	 2016;	 Kizhakudan	
et	al.,	 2015;	 Moore	 et	al.,	 2012;	 Spaet	 &	 Berumen,	 2015).	 These	
species,	which	are	early	 to	mature,	are	among	those	that	are	gen-
erally	considered	to	be	more	resilient	than	late-	maturing	and	larger	
ones	 (Cortés,	 2016;	 Pardo	 et	al.,	 2016).	They	 are	 mostly	 taken	 as	








4.3 | Least Concern species: food security 
opportunities
Many	 of	 the	 families	 dominated	 by	 LC	 species	 have	 low	 diversity	
(represented	by	one	or	two	species),	have	limited	geographical	dis-
tributions	 and/or	 occur	 in	 the	 deepsea	 beyond	 the	 current	 range	
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likely	 to	become	 increasingly	 important	 for	ensuring	 food	security	
and	the	fisheries	interacting	with	them	need	to	be	actively	managed	
to	ensure	their	sustainability.
4.4 | Data Deficient species: addressing 
knowledge gaps
Patterns	 of	 data	 deficiency	 in	 certain	 species	 groups	 should	 be	
used	to	prompt	research	initiatives	across	the	region.	Indeed,	Data	







to	 date	 (Dulvy	 et	al.,	 2014;	 Hoffmann	 et	al.,	 2010).	 The	 relatively	
high	proportion	of	DD	species	(19%)	in	the	Arabian	Sea	and	adjacent	
waters	highlights	the	large	knowledge	gap	and	the	need	to	increase	
capacity	 for	 chondrichthyan	 research	 and	monitoring	 to	 generate	
data	on	which	reassessments	can	be	based.
4.5 | Drivers of extinction risk: fisheries and habitat 
degradation
4.5.1 | Trends in fishing effort
Declining	 catches	 in	 the	 region	 are	 a	 result	 of	 reducing	 stocks	 in	
response	 to	 rapidly	 increasing	 fishing	 effort	 and	 improved	 tech-
nological	efficiency	of	fishing	gear.	 In	Iran,	there	is	 increasing	fish-
ing	effort	with	the	number	of	fishermen	increasing	from	70,729	in	
1993	to	109,601	 in	2002	 (Valinassab	et	al.,	2006).	 In	 the	Red	Sea,	
the	 number	 of	 traditional	 boats	 operating	more	 than	 tripled	 from	
about	3,100	to	10,000	between	1988	and	2006	while	the	number	of	
Yemeni	boats	and	fishermen	operating	in	the	Gulf	of	Aden	at	least	
doubled	 between	 1990	 and	 1999	 and	 reached	 74,820	 fishermen	













1990,	 contributing	 to	 a	 situation	 of	 over-	capacity	 and	 overfishing	
(Mohamed	&	Veena,	2016).
4.5.2 | Emerging trends: deepsea fisheries
The	development	and	rapid	expansion	of	intense	deepsea	fishing	is	a	
growing	concern	especially	in	the	south-	eastern	Arabian	Sea.	Gulper	
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collapsed	 in	 the	 early	2000s	due	 to	 a	20-	year	 targeted	 fishery	 to	
supply	 the	 demand	 for	 shark	 liver	 oil	 (Ali	 &	 Sinan,	 2014;	 Kyne	 &	
Simpfendorfer,	2010;	Simpfendorfer	&	Kyne,	2009).	During	the	same	
period,	 a	 targeted	 gulper	 shark	 fishery	 developed	 off	 south-	west	
India	for	liver	oil	production,	and	Centrophorus	spp.	were	reported	as	
a	major	by-	catch	of	the	shrimp	trawl	fishery	that	expanded	to	deeper	




of	 individuals	 landed	between	2002	and	2008	 (Akhilesh	&	Ganga,	





exploitation	 (Ali	 &	 Sinan,	 2014;	 Garcia,	 Lucifora,	 &	Myers,	 2008;	
Graham,	Andrew,	&	Hodgson,	2001;	Simpfendorfer	&	Kyne,	2009).	
Although	the	gulper	shark	fishery	has	ceased	off	the	Maldives,	given	






Bineesh,	 et	al.,	 2013;	 Akhilesh	 et	al.,	 2011).	 Patterns	 of	 changes	
in	composition	are	also	 reported	 from	Sri	 Lanka	where	a	 targeted	
deepsea	 shark	 fishery	 using	 bottom	 longlines	 on	 the	 continental	









heavily	 exploited,	 it	 is	 likely	 that	 fisheries	will	 continue	 to	expand	
into	deeper	water	with	likely	incursions	into	waters	outside	national	
EEZs,	putting	many	species	under	pressure.

















Tesfamichael,	 Rossing,	 &	 Saeed,	 2012).	 Glaser	 et	al.	 (2015)	 sug-










Pakistan,	 South	 Korea,	 Sri	 Lanka	 and	 Yemen)	 reach	 26,000	t	 per	
year.	In	history,	from	1963	to	1989,	the	USSR	conducted	industrial	









tries	 in	 the	European	Union,	 as	well	 as	China,	 Japan,	South	Korea	
and	Taiwan,	are	active	in	the	waters	of	the	north-	west	Indian	Ocean	
(IOTC,	 2013).	 Pelagic	 fisheries	 have	operated	 in	 the	 Indian	Ocean	
for	 more	 than	 50	years	 with	 Japanese	 longliners	 in	 the	 western	




pressure	 on	 pelagic	 sharks,	 in	 particular	 those	 associated	 with	
fish	 aggregation	 devices	 (FADs)	 (Filmalter,	 Capello,	 Deneubourg,	
Cowley,	&	Dagorn,	2013;	Romanov,	2002,	2008).	The	reported	vol-
umes	of	shark	by-	catch	in	fisheries	targeting	tuna	and	swordfish	in	
the	 Indian	Ocean	 have	 been	 constantly	 increasing	 since	 the	 early	




to	have	occurred	as	a	 result	of	 this	 intensive	pelagic	 fishing	effort	
(IOTC,	2016b).	The	major	by-	catch	of	 foreign	 longline,	purse	seine	
and	 local	 driftnet	 fleets	 include	 thresher	 (Alopias	 spp.,	 Alopiidae),	
Silky	(Carcharinus falciformis,	Carcharhinidae),	Blue	(Prionace glauca, 
Carcharhinidae),	Oceanic	Whitetip	 (C. longimanus,	 Carcharhinidae),	







It	 is	 clear	 that	modifications	 to	 the	 natural	 environment	 are	 af-
fecting	a	variety	of	species,	particularly	small	coastal	sharks	and	
rays,	as	well	as	large	species	that	use	inshore	habitats	for	breed-
ing	 and	nursery	 functions	 (e.g.	 Jennings,	Gruber,	 Franks,	Kessel,	
&	Robertson,	2008).	Across	the	Arabian	Sea	and	adjacent	waters,	
marine	habitats	have	experienced	high	 levels	of	disturbance	and	
are	 quickly	 deteriorating	 in	 quality	 due	 to	 major	 impacts	 from	
anthropogenic	 activities.	 Red	 Sea	 coral	 cover	 has	 markedly	 de-
clined	in	the	last	30	years,	mirroring	increased	coastal	construction	
(Price	et	al.,	2014).	In	the	“Gulf,”	major	impacts	on	marine	habitats	
have	 been	 documented	with	 the	 removal	 of	 shallow	 productive	
areas	due	to	rapid	 large-	scale	residential	and	commercial	coastal	
development,	 desalination	 plants,	 chronic	 and	 acute	 releases	 of	
oil	 (e.g.	 war-	related),	 and	 the	 damming	 of	 the	 Tigris–Euphrates	






for	 predators	 and	 prey	 (Bhagirathan	 et	al.,	 2014;	 Kaisser,	 Collie,	
Hall,	Jennings,	&	Poiner,	2002;	Stevens,	Walker,	Cook,	&	Fordham,	
2005).	 The	 Indus	River,	 one	 of	 the	 few	 estuaries	 in	 the	Arabian	
Sea	and	adjacent	waters,	has	been	severely	 impacted	by	riparian	
habitat	degradation	and	pollution	 (including	untreated	discharge	
from	 industrial	 and	 chemical	 plants),	 increasing	 river	 use,	 sand	
mining	 and	 the	 construction	 of	 dams	 and	 barrages,	 which	 have	
fragmented	the	habitat,	altered	flow	and	affected	river	productiv-
ity	(Braulik,	Noureen,	Arshad,	&	Reeves,	2015).
Fishermen	across	 the	 region	 target	 shark	and	 ray	breeding	ag-
gregations	 and	 nursery	 areas,	 and	 land	 high	 volumes	 of	 juveniles	
of	various	species	including	Scalloped	Hammerhead	(Sphyna lewini,	
Sphyrnidae)	and	Silky	sharks	leading	to	concerns	about	the	potential	
effects	on	 targeted	 species	 (Bonfil,	 2003;	Henderson	et	al.,	 2007;	
Jabado,	 Al	 Ghais,	 Hamza,	 &	Henderson,	 2015;	 Spaet	 &	 Berumen,	
2015).	Furthermore,	some	species,	such	as	the	Ganges	shark,	listed	
as	Critically	Endangered,	have	high	habitat	 specificity	 to	estuaries	
and	 rivers,	 which	 increases	 their	 susceptibility	 to	 the	 impacts	 of	
human	activities.	However,	mating	and	nursery	areas	have	not	been	
defined	 for	most	 species	 and	 critical	 habitats,	 particularly	 for	 off-
shore,	open	water,	and	deepsea	species,	are	virtually	unknown.
4.6 | Regional chondrichthyan management
While	 there	 has	 been	 progress	with	 chondrichthyan	management	
in	 the	 region,	 it	 remains	poorly	developed	and	 inconsistent	across	
countries	due	to	stark	differences	in	governance	capacity	and	avail-


















tries	bordering	 the	Arabian	Sea	are	parties	 to,	maintains	 the	most	





targeting	 tuna	 and	 swordfish,	 and	 the	 stock	 assessment	of	 sharks	
(Indian	 Ocean	 Tuna	 Commission	 (IOTC),	 2013).	 Other	 RFBs,	 such	
as	 the	 Regional	 Commission	 for	 Fisheries,	 Regional	 Organization	
for	 the	 Protection	 of	 the	 Marine	 Environment	 and	 the	 Regional	
Organization	 for	 the	Conservation	of	 the	Environment	of	 the	Red	
Sea	and	Gulf	of	Aden,	have	yet	to	adopt	any	measures	for	the	con-
servation	 and	 management	 of	 sharks	 (Jabado,	 Kyne,	 et	al.,	 2017;	
Jabado,	 Al	 Baharna,	 et	al.,	 2017).	 International	 measures	 devel-




et	al.,	 2014).	 These	 range	 from	different	 sets	 of	 binding	 rules	 and	
nonbinding	 principles	 that	 are	 relevant	 to	 chondrichthyan	 species	
on	 a	 global,	 regional	 and	 national	 level.	Although	many	Parties	 to	
the	Convention	 on	 the	 International	 Trade	 in	 Endangered	 Species	
of	Flora	and	Fauna	 (CITES)	from	the	region	are	 increasingly	focus-







ficient	 knowledge	 of	 how	 various	 fisheries	 are	 impacting	 species,	
particularly	in	data-	poor	situations.
4.7 | Future directions and recommendations
Chondrichthyan	fisheries	are	of	 increasing	economic	and	commer-
cial	importance	in	the	Arabian	Sea	and	adjacent	waters	primarily	for	
food	 security	 through	 the	provision	of	 animal	 protein	 and	 income	





Lack	 &	 Sant,	 2011).	 This	 demand	 for	 fish	 is	 expected	 to	 increase	















are	 possible	 and	 require	 strong	 science-	based	 management	 that	
focuses	on	protecting	species	with	the	lowest	biological	productiv-











region,	and	 the	need	 for	 resolution	of	 taxonomic	 issues	 related	 to	
even	some	of	the	most	well-	known	species,	reinforces	that	research	




oped	 and	 protections	 are	 enforced.	 Indeed,	 it	 is	 often	 stipulated	
that	 fisheries	management	monitoring,	 implementation	 and	 effec-
tiveness	are	affected	by	 the	economic	and	development	 status	of	
a	country,	with	high-	income	or	high-	development	status	countries,	
having	 significantly	 better	 fisheries	management	 than	 low-	income	
countries	(Davidson	et	al.,	2015;	Gutierrez,	Hilborn,	&	Defeo,	2011;	
Mora	et	al.,	2009;	Pitcher	et	al.,	2009),	but	this	might	not	be	the	case	
in	 the	Arabian	Sea	and	adjacent	waters.	The	 region	 is	 surrounded	
by	 some	of	 the	 richest	 and	poorest	nations	 in	 the	world,	 and	yet,	
we	could	argue	that	the	lower-	and	middle-	income	economies	here	
have	at	the	least	better	fisheries	monitoring	and	policy	development	
(Jabado	 &	 Spaet,	 2017).	 Indeed,	 while	 countries	 surrounding	 the	








eries	 management,	 and	 we	 noted	 several	 challenges	 in	 compiling	
and	analysing	 fisheries	data	 from	 this	 region.	First,	we	 found	 that	
additional	 fisheries	 time-	series	 data	 sets	were	 available	 to	 certain	
workshop	participants	that	had	not	been	previously	made	public	and	




a	chance	of	 recovery	 for	 some	species	and	 the	prevention	of	per-
manent	 biodiversity	 loss.	 Despite	 long-	standing	 warnings	 about	



















































Endangered;	 DD:	 Data	 Deficient;	 EN:	 Endangered;	MPA:	Marine	 Protected	 Area;	 NT:	 Near	 Threatened;	 RFMO:	 Regional	 Fisheries	Management	
Organization.
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to	publish	available	information	on	fisheries	catches	and	make	these	
data	 available	 to	 allow	 for	 in-	depth	 analysis	 of	 the	 current	 status	
of	 species.	Second,	 for	many	countries,	when	data	were	available,	
species-	specific	information	was	difficult	to	obtain	for	certain	spe-
cies	 groups	with	 landings	 reported	 in	 aggregate	 form.	At	 last,	 the	
data	available	were	mostly	 less	 than	three	decades	old;	 therefore,	
maximum	reductions	over	that	time	frame	are	likely	underestimates,	







At	 last,	 results	 from	 these	 assessments	 provide	 an	 important	
baseline	for	monitoring	the	regional	status	of	chondrichthyans	and	
indicate	 that	 encouraging	 improvements	 to	 our	 knowledge	 base	
through	concerted	research	and	monitoring	should	be	a	priority.	It	
is	clear	that	it	is	possible	to	draw	together	a	network	of	research-














drichthyans	 in	 the	 Arabian	 Sea	 and	 adjacent	 waters	 rests	 in	 the	
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